Folic acid content was evaluated in fortified wheat and corn flours and their folic acid retention in food preparations was submitted to three cooking methods: baking, deep frying and steaming. In commercially fortified flours, the analysis showed absence of folic acid. Flours with laboratory folic acid fortification showed 487 and 474μg of folic acid/100g of wheat and corn flours, respectively. Folic acid quantified in the raw and cooked food preparations varied according to the technique applied. In wheat flour preparations, the vitamin retention on bread (87%-0,43g/100 g) was greater when compared to wheat flour cake (80%-0,30g/100g) and white cream sauce (57%-0,23g/100g) due to the gluten network developed in the bread dough. In the corn flour preparations, the cake had the highest retention (99%-0,29g/100g) when compared to couscous (97%-0,31g/100g). Folic acid losses in cooked foods are related to the food complexity as well as the cooking method applied.
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Enter: The author(s) received no specific funding for this work. maximum limit (220 μg.100g -1 ) for addition of the vitamin in order to avoid exposure of 65 the population to an unnecessary risk (BRAZIL, 2017).
66
The fortification of commonly consumed food items, such as wheat flour and 67 corn flour, has been proposed as the best method to ensure the increase in folic acid 68 intake in order to reduce the risks associated with micronutrient deficiency (PENALVA The preparations were prepared with laboratory folic acid fortified wheat flour 133 and corn flour, from pre-tested recipes, following the preparation techniques described extracting solution (50 mmol L -1 ) was added, which were then vortexed for one minute.
203
The extracts were submitted to a thermostated water bath treatment at 40 ºC for 10 Table   286 1. The folic acid content found has shown to be inferior to the one added to the 287 farinaceous matrices through the fortification protocol (item 2). The recovery rate 288 calculated was of 51 to 53%. In the preparations made with wheat flour, the folic acid content found in the 327 raw mixture varied from 218 μg.100g -1 to 431 μg.100g -1 . The lowest content was found 328 in the white cream sauce and the highest content was found in the bread loaf. In the corn 329 flour preparations, the folic acid content ranged from 272 μg.100g -1 in the corn cake to 330 310 μg.100g -1 in couscous, as it can be seen in table 2. The results for the true retention of folic acid in the preparations of wheat flour 335 cake, white cream sauce, bread loaf, corn cake and couscous after cooking are shown in 336 table 3. In the food preparations formulated with fortified wheat flour, the highest 337 retention in folic acid content was observed for the bread loaf (87%), followed by the 338 wheat flour cake (80%) and the white cream sauce (57%). In the preparations made with 339 laboratory fortified corn flour, vitamin retention was high, being the highest value 340 observed for the corn cake (99%) followed by the couscous (97%). the folic acid content between the fortified corn flour and its preparations.
331

358
Comparing to the control, sample 12, all other samples (8, 9, 10 and 11) showed a 359 significant difference in folic acid content. Samples 8 and 9, 10 and 11 showed no 360 significant difference in folic acid content: when compared to the raw mixture and after 361 cooking of the same preparation and also when comparing the samples with each other.
362
Fig. 5: Comparison between dry-heat and moist-heat cooked preparations 1
363
cooking using dry-heat; 2 -cooking using moist-heat. Fig. 5 shows the statistical 364 treatment, T-Test (Kruskal-Wallis) for independent samples (t = 6.42; gl = 33; p 365 <0.00001), which was applied for the evaluation of the folic acid content among the 366 preparations considering the heat treatment used; dry-heat (1) and moist-heat (2).
367
The comparison between the two cooking methods let the authors conclude that 368 there was a significant statistical difference in the content of folic acid in the 369 preparations due to the cooking method. The preparations cooked using the dry-heat 370 16 method (1) showed higher concentration of folic acid as compared to the preparation 371 cooked using the moist-heat method (2) which had the lowest content of the retained 372 vitamin.
373
The differences in folic acid concentration in the different raw preparations 374 (Table 2) (Figures 3 and 4 ) showed significant differences in the folic acid content between the 378 control (fortified flour) and its preparations.
379
The results for the true retention of folic acid in the preparations of wheat flour 380 cake, white cream sauce, bread loaf, corn cake and couscous after cooking are shown in 381   Table 3 . 180 0,0030 ± 0,001 0,30 ± 0,057 516 0,0034 ± 0,0003 0,34 ± 0,021 576 80 ± 17
Bread loaf 40 180 0,0043 ± 0,0004 0,43 ± 0,032 335 0,0043 ± 0,0004 0,43 ± 0,030 383 87 ± 8
White cream sauce 5 100-60 0,0023 ± 0,001 0,23 ± 0,008 117 0,0022 ± 0,0001 0,22 ± 0,011 218,42 57 ± 3
Corn cake 40 180 0,0029 ± 0,001 0,29 ± 0,038 511 0,0027 ± 0,0004 0,27 ± 0,098 546 99 ± 9
Couscous 5 100-40 0,0031 ± 0,0002 0,31 ± 0,011 250 0,0031 ± 0,0003 0,31 ± 0,011 260 97 ± 11 RR -real retention; SD -standard deviation. n=5.
18
The higher retention of folic acid in the preparations (Table 3) submitted to the 386 dry-heat cooking method suggests that this technique is more appropriate when you 387 want to effectively retain folic acid in the prepared food. Samples cooked using the dry-388 heat method (wheat flour cake, bread loaf, couscous and corn cake) were statistically 389 higher in the folic acid content as compared to the preparation cooked using moist-heat 390 (white cream sauce) (Fig. 5 ). The highest losses were observed in the white cream sauce 391 (43%), and even before heat treatment it showed the lowest concentration of folic acid 392 suggesting that the direct contact of the food with the cooking water promotes 393 considerable losses in the content of this vitamin that continues to be lost during 394 cooking.
395
The decrease in the folic acid content after cooking by immersion in water can 396 be explained by the water-soluble nature of the vitamin that contributes to the losses 397 occurring mainly due to the leaching to the cooking water in food preparations.
398
However, in this case, it is more likely that the loss of folic acid in the white cream 399 sauce is related to the hydrolysis of the vitamin in the cooked food matrix than to 400 leaching, since the loss of the vitamin to the cooking water is unlikely as the water 401 remained incorporated into the food preparation while it was being made and even after 402 the cooking process was finished.
403
The variation in folic acid concentration in the food preparations made with 404 wheat flour (Fig. 4) also showed a relation with the cooking method used; however, it is 405 further believed that the preparation stage of the mixture can also contribute to a higher 
415
It is believed that the formation of the gluten network in the bread loaf, which 416 also happens on the wheat flour cake (in a smaller degree), had an influence in the 417 retention of folic acid in the food matrix, being the retention higher on the bread loaf 418 due to the greater mechanical work applied when preparing the dough that was therefore 419 able to absorb more water than the cake and thus have a better connection of the vitamin 420 with the water that was retained in the gluten network formed. Folic acid has a water-421 soluble nature and, if during the cooking process by immersion in water it is lost by 422 being diffused in the cooking water, in the case of bread and wheat cake, it can be 423 retained by the water present in the gluten network.
424
Regarding the preparations made with fortified corn flour, both preparations, 425 corn cake and couscous, showed the best folic acid retentions in the present study. The 426 statistical test ( Fig. 5 ) showed that the differences between the two preparations were 427 not significant and, therefore, there were no significant losses of folic acid.
428
The higher folic acid retention in the corn flour cake can be explained by the 429 formation of a protein network, similar to the one found on the bread loaf and the wheat 430 flour cake, which allows for there to be an interaction between the network components 431 and the folic acid, entrapping the vitamin in the food matrix. The protein network 432 observed in the corn flour preparations is formed by the zein protein which, when In spite of the limitation observed in paper availability concerning the subject, it 451 is acknowledged that the methods that best preserve the content of folic acid are those 452 that use dry-heat, since the moist-heat methods, especially those that immerse the food 453 in the cooking water, contribute to higher losses. In this way, the use of cooking 454 techniques that better preserve the folic acid content in foods, or even the ingestion of 455 the cooking water from the food prepared by immersion, contribute to its greater 456 preservation/retention in cooked food and, consequently, an adequate ingestion of the 457 required amount of the vitamin, thus avoiding the manifestation of pathologies due to its 458 deficiency or low intake.
459
Food fortification has to be considered as an important tool for the population to (1,000μg.100g-1); 2 -wheat flour cake before cooking; 3 -wheat flour cake after cooking; 4bread dough before cooking; 5bread loaf after cooking. 
